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CLAIMS 



[Claim(s)] 

[Claim 1] (1) the manufacture approach of the watercolor pigment dispersing element which consists 
of the 2nd process which the dispersion liquid obtained at the 1st process which makes a water 
medium distribute a pigment beforehand using a surfactant and (or) water-soluble resin, and (2) the 
1st process, and the liquid made to dissolve the self-emulsification mold resin which has weight 
average molecular weight in the range of 3000-100000 in a water soluble solvent are mixed 
[ process ], and makes a pigment front face fix self-emulsification mold resin. 
[Claim 2] (1) the manufacture approach of a watercolor pigment dispersing element that the 
dispersion liquid obtained at the 1st process which makes a water medium distribute a pigment 
beforehand using a surfactant and (or) water-soluble resin, and (2) the 1st process, and weight 
average molecular weight consist of the 2nd process which the liquid made to dissolve the self- 
emulsification mold resin and the cross linking agent in the range of 3000-100000 in a water soluble 
solvent is mixed [ process 1 and makes a pigment front face fix self-emulsification mold resin and a 
cross linking agent. 

[Claim 3] the manufacture approach according to claim 1 or 2 that said surfactants are a nonionic 
surfactant and (or) an anionic detergent. 

[Claim 4] the manufacture approach according to claim 1 or 2 that the weight average molecular 
weight in which said water-soluble resin has at least one sort of hydrophilic radicals of a carboxyl 
group and a sulfonic group in a molecule, and contains a styrene unit and (or) a methyl styrene unit 
50% of the weight or more is the polymer of 2000-20000. 

[Claim 5] The manufacture approach according to claim 1 or 2 that said self-emulsification mold resin 
is urethane system resin or acrylic resin. 

[Claim 6] The manufacture approach according to claim 1, 2, or 5 which has the acid number of said 
self-emulsification mold resin in the range of 20-110. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a watercolor pigment 
dispersing element useful to a water paint, water color ink, textile printing or a color filter, the toner 
for ink jets, etc. 
[0002] 

[Description of the Prior Art] From the former, the pigment dispersing element has been broadly used 
for applications, such as a coating, printing ink, writing-materials ink, and textile printing. And an 
application is being expanded to the object for ink jets, or color filters, therefore recent years require 
the improvement in the engine performance of a pigment dispersing element. 
[0003] Generally a water pigment dispersing element is stabilized by a non-ion-operation or ion- 
operation. 

[0004] A hydrophobic part adsorbs with a pigment, a hydrophilic part extends underwater, and the 
nonionic surfactant or water soluble resin stabilized according to a non-ion— operation prevents the 
re-condensation between pigment particles entropy-wise or in three dimensions. 
[0005] Moreover, in the case of the cationic surfactant stabilized according to an ion-operation, an 
anionic detergent, or neutralization mold resin, by ionizing first, the part in which a hydrophilic 
property appears extends underwater, and an electric double layer is formed in the perimeter of a 
pigment particle. And this electric double layer induces electric repulsive force, and prevents the re- 
condensation between pigment particles. 

[0006] As for the watercolor pigment dispersing element currently distributed by such stabilization 
device, various problems appear by the application. For example, the coating which used the pigment 
dispersing element distributed using the surfactant has the problem that the water resisting property 
of the paint film obtained is bad. Moreover, since the pigment and the dispersant are paying well only 
by weak coupling called adsorption, a general pigment dispersing element has the problem that 
solvent resistance is weak, weakly that is, in the polar change in a water medium. 
[0007] This invention is made in view of said conventional technique, and aims at offering the 
manufacture approach of a watercolor pigment dispersing element of having excelled in preservation 
stability, a water resisting property, and solvent resistance by the particle. 
[0008] 

[Means for Solving the Problem] this invention persons came to complete this invention, as a result 
of repeating examination wholeheartedly in order to obtain the watercolor pigment dispersing element 
which was excellent in preservation stability, a water resisting property, and solvent resistance with 
the particle. 

[0009] that is, this invention makes a water medium distribute (1) pigment beforehand using a 
surfactant and (or) water-soluble resin — the 1st process (2) The dispersion liquid obtained at the 
1st process and the liquid made to dissolve the self-emulsification mold resin which has weight 
average molecular weight in the range of 3000-100000 in a water soluble solvent are mixed. The 
manufacture approach of the watercolor pigment dispersing element which consists of the 2nd 
process which makes a pigment front face fix self-emulsification mold resin (claim 1), (1) — a water 
medium is made to distribute a pigment beforehand using a surfactant and (or) water-soluble resin — 



the 1st process (2) The liquid m^^^o dissolve the self-emulsification mold^^^n and the cross 
linking agent which have the dispersion liquid obtained at the 1st process and weight average 
molecular weight in the range of 3000-100000 in a water soluble solvent is mixed. The manufacture 
approach of the watercolor pigment dispersing element which consists of the 2nd process which 
makes a pigment front face fix self-emulsification mold resin and a cross linking agent (claim 2), the 
manufacture approach (claim 3) according to claim 1 or 2 that said surfactants are a nonionic 
surfactant and (or) an anionic detergent — Said water-soluble resin has at least one sort of 
hydrophilic radicals of a carboxyl group and a sulfonic group in a molecule, a styrene unit and (or) a 
methyl styrene unit 50% of the weight The manufacture approach according to claim 1 or 2 that the 
weight average molecular weight contained above is the polymer of 2000-20000 (claim 4) t (It is 
hereafter called %) It is related with the manufacture approach (claim 5) according to claim 1 or 2 that 
said self-emulsification mold resin is urethane system resin or acrylic resin, and the manufacture 
approach (claim 6) according to claim 1, 2, or 5 which has the acid number of said self-emulsification 
mold resin in the range of 20-1 10. 
[0010] 

[Embodiment of the Invention] a pigment is made to distribute beforehand first in this invention, using 
a surfactant and (or) water-soluble resin as the 1st process by the water medium At this time, as 
long as it is required, other additives may also be added beforehand. 

[0011] There is especially no limitation in said pigment, for example, various inorganic pigments, such 
as oxide; cadmium yellow, such as various organic pigments, such as polycyclic type pigment; color 
chelates, such as azo pigment; phthalocyanine pigments, such as an azo lake, insoluble azo pigment, a 
disazo condensation pigment, and a chelate azo pigment, a perylene pigment, a thipindigo pigment, an 
isoindolinone pigment, and a kino FUTARON pigment, and titanium oxide, red ocher, chromic oxide, 
iron black, Chrome Vermilion, Berlin blue, ultramarine blue, and Synthetic Ochre, carbon black, etc. 
are raised. These may be used independently and may be used combining two or more sorts. 
[0012] As an example of said organic pigment, for example The PIKUMENTO yellow 1 (C. 1.11680), 
The pigment yellow 3 (C. 1.11710), the pigment yellow 74 (C. 1.11741), The pigment yellow 83 (C. 
1.21108), the pigment yellow 106, the pigment yellow 108 (C. 1.68240), The pigment yellow 117, the 
pigment yellow 126, the pigment yellow 139, the pigment yellow 185, pigment Orange 5 (C. 1.12075), 
Pigment Orange 67, the pigment red 3 (C. 1.12120), The pigment red 22 (C. 1.12315), the pigment red 
48:1 (C. 1.15865:1), The pigment red 48:4 (C. 1.15865:4), the pigment red 101 (C. 1.77491), The pigment 
red 112 (C. 1.12370), the pigment red 123 (C. 1.71145), The pigment red 169 (C. 1.45160:2), the pigment 
violet 23 (C. 1.51319), The pigment violet 27 (C. 1.42555:3), the pigment blue 1 (C. 1.42595:3), The 
pigment blue 15:1 (C. 1.74160), the pigment blue 15:3 (C. 1.74160), The pigment blue 15:6 (C. 1.74160), 
the pigment blue 61 (C. 1.42765:1), pigment Green 7 (C. 1.74260), pigment Green 36 (C. 1.74265), etc. 
are raised. 

[0013] Moreover, the pigment yellow 42 (C. 1.77492), pigment White 6 (C. 1.77981), the pigment blue 27 
(C. 1.77510), the pigment blue 29 (C. 1.77007), the pigment black 7 (C. 1.77266), etc. are raised as an 
example of said inorganic pigment. 

[0014] In addition, you may be any, such as what there is no limitation especially in the gestalt of said 
pigment, and performed various surface treatment, fine particles, and an aquosity paste. These may 
be used independently and may be used combining or more 2 kind. Among these, the point that 
dispersibility is good to an aquosity paste is desirable. 

[0015] Moreover, when dispersibility is taken into consideration, as for the primary particle diameter 
of said pigment, it is desirable that they are usually about 0.1 micrometers or less and 0.01-0.06 
micrometers of **********. 

[0016] It is desirable to adjust so that it may become 80% or less and 40% or less of **********, 
since it becomes the cause by which a diffusion rate becomes slow in case it will mix with a water 
soluble solvent at the 2nd process, if it is desirable to adjust so that the concentration in the 
dispersion liquid obtained at the 1st process in order to obtain sufficient tinting strength, although 
there is especially no limitation in the loadings of said pigment may become 1% or more and 3% or 
more of ********** and the viscosity of dispersion liquid is too high, and particle diameter becomes 
large. 

[0017] as long as it has been used from the former as said surfactant and (or) water-soluble resin, 



there is especially no limitation. I^^^xample, water-soluble resin, such as sumictants, such as a 
cationic surfactant, an anionic detergent, and a nonionic surfactant, and water-soluble acrylic resin, 
water-soluble nylon system resin, water-soluble epoxy system resin, water-soluble naturally-ocurring 
polymers, is raised, these — independent — business — you may use with a sufficient potato 
combining two or more sorts. That is, since distribution of the 1st process is the same as the 
process of the conventional watercolor pigment dispersing element, it has the merit which the 
conventional manufacturing facility can use as it is. 

[0018] As a nonionic surfactant of said surface active agents, the nonionic surfactant of 
polyoxyethylene alkyl ether, polyoxyethylene alkyl aryl ether, a polyoxyethylene oxypropylene block 
copolymer, a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene 
sorbitol fatty acid ester, a glycerine fatty acid ester, polyoxyethylene fatty acid ester, 
polyoxyethylene alkylamine, and a fluorine system, the nonionic surfactant of a silicone system, etc. 
are raised. These may be used independently and may be used combining or more 2 kind. 
[0019] As an anionic detergent of said surfactants, a fatty-acid salt, an alkyl-sulfuric-acid ester salt, 
alkylaryl sulfonates, alkylnaphthalenesulfonate, a dialkyl sulfonate, dialkyl sulfo succinate, alkyl diaryl 
ether disulfon acid chloride, alkyl phosphate, a polyoxyethylene-alkyl-ether sulfate, a 
polyoxyethylene-alkyl-aryl-ether sulfate, a naphthalene sulfonic-acid formalin condensate, 
polyoxyethylene alkyl phosphate, a glycerol borate fatty-acid-ester salt, etc. are raised. These may 
be used independently and may be used combining or more 2 kind. 

[0020] As a cationic surfactant of said surfactants, alkylamine salt, quarternary ammonium salt, 
sulfonium salt, phosphonium salt, etc. are raised. These may be used independently and may be used 
combining two or more sorts. 

[0021] Although there is no limitation especially in the amount of said surfactant used, in order to 
fully raise the dispersibility of the pigment in the dispersion liquid of the 1st process If it is desirable 
that they are the 5 or more sections and the 10 or more section of ********** and it considers 
adding self-emulsification mold resin further at the 2nd process to said pigment 100 weight section 
(henceforth the section), so that the viscosity of dispersion liquid may not go up too much And in 
order for a surfactant to enter too much superfluously and to make it quality not worsen, it is 
desirable that they are the 100 or less sections and the 50 or less section of **********. 
[0022] Said water-soluble resin is what is used in order to distribute a pigment. Although there is 
especially no limitation in the class, improve the balance of the hydrophobic group which sticks to a 
pigment, and the hydrophilic group developed in a water medium, and the dispersion effect of water- 
soluble resin is heightened, hydrophobic monomeric units, such as for example, a styrene unit from 
the point of raising dispersibility, and a methyl styrene unit, — water-soluble resin of 55 - 70% of 
********** is preferably desirable 50% or more and further 50 to 70% in a styrene unit and (or) a 
methyl styrene unit. Moreover, when improvement in dispersibility is taken into consideration, as for 
the weight average molecular weight of this water-soluble resin, it is desirable that they are 2000- 
20000, and ********** 2500-15000. 

[0023] That to which the acid number which neutralizes with an alkaline compound and presents 
water solubility as said water-soluble resin neutralized the resin of 115-300, and ********** 150- 
250 with the alkaline compound to 110-300, and a pan is desirable. Therefore, the polymer which has 
in a molecule at least one sort of hydrophilic radicals, such as an amount which serves as this acid 
number, for example, a carboxyl group, and a sulfonic group, is desirable. 

[0024] as the water-soluble resin used for this invention from the above thing — the inside of a 
molecule — at least one sort of hydrophilic radicals, such as a carboxyl group and a sulfonic group, - 
- the acid number — 1 10-300 — further — the thing of 2000-20000, and ********** 2500-15000 
has the desirable weight average molecular weight which has so that it may become 115-300, and 
********** 150-250, and contains a styrene unit and (or) a methyl styrene unit 55 - 70% of 
********** 50% or more. 

[0025] As an example of said water-soluble resin, for example A styrene-acrylic-acid copolymer, A 
styrene-methyl styrene-acrylic-acid copolymer, styrene-acrylic-acid-acrylic ester (in addition with 
said ester) Like the following which says with a carbon number of about one to four low-grade alkyl 
ester, a copolymer, ;, for example, styrene-maleic-acid copolymers, such as a styrene-methacrylic- 
acid copolymer and a styrene-methacrylic-acid-acrylic ester copolymer, A styrene-methyl styrene- 



maleic-acid copolymer, a styrene^rcryiic ester-maleic-acid copolymer, ;, for example, styrene-acrylic 
ester-styrene sulfonic-acid copolymers, such as a styrene-methacrylic ester-maleic-acid copolymer, 
What used the styrene-methacrylic sulfonic-acid copolymer, the styrene-acrylic ester-allyl 
compound sulfonic-acid copolymer, etc. as sodium salt, potassium salt, ammonium salt, etc. is raised. 
These may be used independently and may be used combining two or more sorts. 
[0026] Although there is no limitation especially in said alkaline compound, alkali-metal salts, such as 
organic amines; sodium hydroxides, such as ammonia; monoethanolamine and a morpholine, a 
potassium hydroxide, and a lithium hydroxide, etc. are useful, for example. These may be used 
independently and may be used combining two or more sorts. 

[0027] formula (I) from the point that it is desirable that it is the amount by which the carboxyl group 
contained in said water-soluble resin, a sulfonic group, etc. can be neutralized as for the addition of 
said alkaline compound: neutralization-index (%) = — {(equivalent of the added alkaline compound) — 
/(acid equivalent of resin)}x100 (I) 

It is desirable that it is the amount from which it is based [ (the acid equivalent of resin is calculated 
among a formula from the acid number of the resin which turns into water-soluble resin by 
neutralization), and 1 and the computed neutralization index serves as 90 - 120% of ********** 80 
to 150%. 

[0028] moreover, in case neutralization of water-soluble resin with said alkaline compound neutralizes 
the resin which serves as a dispersant by neutralization and makes it dissolve in water and (or) an 
organic solvent, it is desirable to carry out from the point that the dissolution is promoted further, by 
heating to 50 degrees C or more and the temperature of 70-90 degree C of **********. 
[0029] Although there is especially no limitation in the amount of said water-soluble resin used, in 
order to fully raise the dispersibility of the pigment in the dispersion liquid of the 1st process If it is 
desirable that they are the 5 or more sections and the 10 or more section of ********** and it 
considers adding self-emulsification mold resin further at the 2nd process to said pigment 100 
section, so that the viscosity of dispersion liquid may not rise too much And in order for a dispersant 
to enter too much superfluously and to make it quality not worsen, it is desirable that they are the 
100 or less sections and the 50 or less section of **********. 

[0030] There is no limitation especially in the water medium used for the dispersion liquid of said 1st 
process, for example, ion exchange water, distilled water, purified water, etc. are raised, moreover, the 
amount of the water of dispersion liquid — for example, it is good at the residue of said pigment, a 
surfactant, and (or) water-soluble resin (henceforth a dispersant), and good in an amount from which 
the solid content (pigment, dispersant) concentration of dispersion liquid usually serves as 10 - 40% 
of ********** about 4 to 90%. 

[0031] At the 1st process, as long as it is required, other additives may be added in the range which 
does not spoil the effectiveness of this invention. 

[0032] As said additive, for the purpose of improvement in the various physical properties of the 
watercolor pigment dispersing element finally obtained etc., it is used, for example, additives, such as 
antiseptics, an antifungal agent, a defoaming agent, an ultraviolet ray absorbent, and a stabilizer, a 
part of water soluble solvent mentioned later, a saccharide, etc. are raised. 

[0033] what is necessary is just to prepare dispersion liquid by the approach as usual at the 1st 
process that what is necessary is just to be able to make a water medium distribute a pigment 
beforehand using a surfactant and (or) water-soluble resin for example, if required, other additives will 
be mixed, and it is carried out a pigment, a surfactant and (or) water-soluble resin, a water medium, 
and by operating grinding equipments, such as wet-grinding equipment, so that the residence time 
may become 3-150 minutes. Here, the residence time means the scale showing how much liquid had 
stopped into grinding equipment 

[0034] Next, if required, the dispersion liquid obtained at the 1st process, self-emulsification mold 
resin, and the liquid made to dissolve a cross linking agent in a water soluble solvent will be mixed, 
and self-emulsification mold resin will be made to fix as the 2nd process by the pigment front face. 
[0035] Although said self-emulsification mold resin carries out self-distribution without an emulsifier 
into a water medium, it dissolves this in a water soluble solvent once, it is thought that the surfactant 
and (or) water-soluble resin which were used at the 1st process are emitted by mixing of a water 
soluble solvent from a pigment front face while it deposits sticking to self-emulsification mold resin 



on a pigment front face, when thi^9blution is mixed with the dispersion liqui^otained at the 1st 
process. 

[0036] Thus, since it is as strong as association with the pigment of a watercolor pigment dispersing 
element and self-emulsification mold resin which are formed does not become a thing compared with 
association by general adsorption, it is thought that solvent resistance improves remarkably. 
Moreover, since compatibility [ as opposed to water in self-emulsification mold resin itself ] is small 
compared with water-soluble resin, waterproof improvement is also expected. 
[0037] Although there is especially no limitation in said self-emulsification mold resin, when an 
alkaline compound neutralizes, for example, the resin of 20-110, and ********** 20-80 is preferably 
used for the acid number which presents self-dispersibility. Therefore, the polymer which has in a 
molecule at least one sort of hydrophilic radicals, such as an amount which serves as this acid 
number, for example, a carboxyl group, and a sulfonic group, especially a carboxyl group is desirable. If 
pigment particle diameter becomes large, the inclination for the preservation stability of a watercolor 
pigment dispersing element to disadvantage-crack-come to be easy arises and 110 is surpassed 
when the acid number of said sel^emulsification mold resin was lower than 20 and it is made to mix 
with dispersion liquid at the 2nd process, the solubility to water will become large and the inclination 
it to become impossible that it is hard to expect a water resisting property and solvent resistance will 
arise. 

[0038] If it is desirable that they are 3000-100000, and ********** 5000-50000 as for the weight 
average molecular weight of said self-emulsification mold resin and it is lower than 3000, 
improvement in the water resisting property of a watercolor pigment dispersing element and solvent 
resistance is not expectable, and when 100000 was surpassed and it is made to mix at the 2nd 
process, a pigment particle becomes easy to become large. 

[0039] As an example of said self-emulsification mold resin, such mixture, such as polyvinyl system 
resin; urethane system resin, such as acrylic-acid system resin [, such as acrylic resin of 
thermoplasticity, thermosetting, or denaturation and polyacrylamide, ];, for example, polyvinyl alcohol, 
polyvinyl acetate, vinyl chloride system resin, and a polyvinyl butyral, polyether system resin, epoxy 
system resin, fluorine system resin, and silicone system resin, is raised, for example. Among these, 
urethane system resin and acrylic resin are desirable from the point of film formation nature and the 
safety to membranous reinforcement and the membranous body. 

[0040] you may be any, such as a thing which there is no limitation especially in the gestalt of said 
self-emulsification mold resin, for example, was distributed in fine particles, water, and (or) a water 
soluble solvent, or a liquefied object in which it was made to dissolve. In addition, what is necessary is 
just to adjust the amount of said water medium in accordance with the amount of the water 
contained or a water soluble solvent, when water and a water soluble solvent are included. 
[0041] In order to fully raise a water resisting property and solvent resistance, although there is 
especially no limitation in the amount of the net (solid content) used of said self-emulsification mold 
resin, it is desirable [ it is desirable that they are the 5 or more sections and the 10 or more section 
of ********** to said pigment 100 section, and ] that they are the 100 or less sections and the 60 
or less section of ********** so that self-emulsification mold resin is mixed in large quantities, 
pigment particle diameter may not be enlarged or viscosity may not rise too much. 
[0042] In addition, since this resin works on a pigment front face as a dispersant after self- 
emulsification mold resin's fixing, after making it neutralize self-emulsification mold resin in a water 
soluble solvent, it is necessary to mix. 

[0043] Although there is especially no limitation in the neutralizer of said self-emulsification mold 
resin, alkali-metal hydroxides, such as organic amines; sodium hydroxides, such as ammonia; 
monoethanolamine, diethanolamine, triethanolamine, and a morpholine, a potassium hydroxide, and a 
lithium hydroxide, etc. are common, for example. These may be used independently and may be used 
combining two or more sorts. 

[0044] As for the addition of said neutralizer, it is desirable that it is the amount to which the 
neutralization index computed based on the formula (I) becomes 90 - 120% of ********** from the 
point that it is desirable that it is the amount by which the carboxyl group contained in said self- 
emulsification mold resin, a sulfonic group, etc. can be neutralized, 80 to 150%. 
[0045] Said cross linking agent is used in order to raise a water resisting property and solvent 



resistance further, and it should jt^r choose what was suitable suitably accoWng to the class of 
self-emulsification mold resin. For example, when self-emulsification mold resin contains the carboxyl 
group and the epoxy resin and the poly aziridine compound contain the hydroxyl group, melamine 
resin, a urea-resin, the resin that has an isocyanate radical are raised. 

[0046] Although what is necessary is just to use the amount for which the amount of said cross 
linking agent used was also suitable suitably according to the class of self-emulsification mold resin, 
generally it is the five to 18 section above all the three to 35 section to the self-emulsification mold 
resin 1 00 net section. 

[0047] Said water soluble solvent is 20 degrees C, and it is a water soluble solvent free mixable with 
water. Although there will be especially no limit in the class if said self-emulsification mold resin is 
dissolved For example, an acetone; The methanol of alcohols, ethanol, n-propanol, Isopropanol etc.; 
The ethylene glycol of glycols, propylene glycol, ; glycerols, such as a diethylene glycol, dipropylene 
glycol, and tetraethylene glycol; Diethylene-glycol diethylether of the ether of polyhydric alcohol, The 
diethylene-glycol monobutyl ether, ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, 
methyl carbitol, ethyl carbitol, Butyl carbitol, the triethylene glycol monomethyl ether, Triethanolamine 
of; ** nitrogen compounds, such as the triethylene glycol monoethyl ether and propylene glycol 
monomethyl ether, etc.; the expenses [ degrees C /, such as dimethyl sulfoxide, / 20 ] of a thing free 
mixable with water are covered. These may be used independently and may be used combining two or 
more sorts. Among these, self-emulsification mold resin is often melted, the boiling point is lower 
than water, and the acetone from the point that diffusion is smoothly performed by mixing with the 
dispersion liquid of the 1st process, ethanol, etc. are desirable. 

[0048] Although there is especially no limit in the amount of said water soluble solvent used, when 
dissolving said self-emulsification mold resin, in order for it to enter too much that they are the 100 
or more sections and the 150 or more section of ********** preferably and superfluously and to 
make it quality not worsen [ as opposed to / in order to make it the viscosity not become not much 
high / the self-emulsification mold resin 100 net section ], it is desirable that they are the 15000 or 
less sections and the 10000 or less section of **********. 

[0049] At the 2nd process, that what is necessary is just to be able to make a pigment front face fix 
self-emulsification mold resin, although there is especially no limitation, if required, the dispersion 
liquid obtained, for example at the 1st process, self-emulsification mold resin, and the liquid made to 
dissolve a cross linking agent in a water soluble solvent will be mixed, and it is carried out by agitating 
for 30 - 60 minutes. 

[0050] Although mixing at the time of mixing the dispersion liquid obtained at the 1st process and the 
solution in which self-emulsification mold resin etc. was dissolved carries out and it changes as a 
direction with classes of the solid content concentration of said dispersion liquid and viscosity, the 
self-emulsification mold resin concentration of said solution and viscosity, and water soluble solvent 
etc., the thing which is fully a line about churning and which is made for either to be dropped without 
moving from its seat is desirable so that said dispersion liquid or said solution may diffuse quickly 
again enough. Moreover, as for the volume ratio of said dispersion liquid in the case of mixing, and 
said solution, it is desirable from the point of the stability of a watercolor pigment dispersing element 
that it is 98 / 2 - 66/34. Furthermore, it is desirable that it is beyond a room temperature as 
temperature in the case of making it mix at temperature lower about 20 degrees C than the boiling 
point of a water soluble solvent. 

[0051] Into said solution, when the cross linking agent is added, after mixing both liquid, it is suitable 
conditions, and heating churning may be carried out and crosslinking reaction may be advanced. 
Moreover, depending on an application, the water soluble solvent in a watercolor pigment dispersing 
element is also removable with distillation. 

[0052] Thus, by making a pigment front face fix self-emulsification mold resin, the watercolor pigment 
dispersing element manufactured demonstrates the outstanding water resisting property and solvent 
resistance. 
[0053] 

[Example] Hereafter, although the effectiveness of the manufacture approach of this invention is 
further shown in a detail based on an example, of course, this invention is not limited to these. 
[0054] In addition, the evaluation approach used in the following examples and examples of a 



comparison is shown collectively^^bw. 

[0055] (Measurement of mean particle diameter) Predetermined dispersion liquid or a predetermined 
watercolor pigment dispersing element is diluted with ion exchange water so that pigment 
concentration may serve as 0.1 g/l, and the mean particle diameter of a particulate material is 
measured using this diluent by micro truck UPA by Leeds - and - North lap company. 
[0056] (Water resisting property) After carrying out drawdown of predetermined dispersion liquid or a 
predetermined watercolor pigment dispersing element to an OHP sheet by the 1.5-mil applicator and 
drying it for 10 minutes at 125 degrees C, it is immersed in water for 3 minutes, the existence of a 
blot of a color is judged visually, and the following criteria estimate. 

O : — a blot of a color — there is nothing — good thing **: — thing x: in which slight abnormalities 
(blot of a color) were accepted — what the abnormalities (blot of a color) which are not desirable 
were accepted in [0057] (Solvent resistance) After carrying out drawdown of predetermined 
dispersion liquid or a predetermined watercolor pigment dispersing element to an OHP sheet by the 
1.5-mil applicator and drying it for 10 minutes at 125 degrees C, it is immersed in a solvent 
(ethanol/water (weight ratio): 1/1) for 3 minutes, the existence of a blot of a color is judged visually, 
and it evaluates according to a water resisting property. 

[0058] The ammonia neutralization object (neutralization index: 110%) of the example 1 yellow pigment 
(pigment yellow 83 diameter of primary particle: 0.04 micrometers) 25 section, and the styrene- 
acrylic-acid copolymer (styrene [/] acrylic acid (weight ratio): 70/30, acid-number.170, weight- 
average-molecular-weight 12000) 5 section, the glycerol 5 section, the antiseptics (best side - 1177A 
(Dainippon Ink & Chemicals, Inc. make)) (henceforth antiseptics) 0.1 section, and ion exchange water 
About the watercolor pigment constituent adjusted in addition so that solid content concentration 
might become 30%, wet-grinding equipment was operated so that the residence time might become 
15 minutes, dispersion liquid were obtained (the 1st process), and the mean particle diameter of a 
particulate material was measured. 

[0059] The urethane system resin emulsion which is self-emulsification mold resin while keeping the 
temperature of a system at 30 degrees C and agitating said dispersion-liquid 100 section next 
(NeoRad NR-440 (trade name)) The Zeneka [ Co. ] make, 40% (underwater) of resinous principles, the 
acid number (before neutralization): What dissolved about 25 and the weight-average-molecular- 
weight:7200 (henceforth NeoRad NR-440) 18.8 section in the acetone 30 section was dropped, it 
agitated for 40 minutes at 30 degrees C the back, the watercolor pigment dispersing element was 
obtained (the 2nd process), the mean particle diameter of a particulate material was measured, and a 
water resisting property and solvent resistance were evaluated further. 
[0060] A result is shown in Table 1. 

[0061] Said approach estimated a water resisting property and solvent resistance using the 
dispersion liquid obtained at the 1st process of example of comparison 1 example 1. 
[0062] A result is shown in Table 1. 

[0063] The ammonia neutralization object (neutralization index: 105%) of the example 2 red pigment 
(pigment red 22 diameter of primary particle: 0.06 micrometers) 25 section, and the styrene-alpha- 
methyl-styrene-acrylic-acid copolymer (alpha-methyl-styrene [ styrene / / / ] acrylic acid (weight 
ratio): 30/25/45, acid-number234, weight-average-molecular-weight:9000) 6.3 section, the glycerol 5 
section, the antiseptics 0.1 section, and ion exchange water About the watercolor pigment 
constituent adjusted in addition so that solid content concentration might become 30%, wet-grinding 
equipment was operated so that the residence time might become 15 minutes, dispersion liquid were 
obtained (the 1st process), and the mean particle diameter of a particulate material was measured. 
[0064] Having kept the temperature of a system at 30 degrees C, and agitating said dispersion-liquid 
100 section next, what dissolved the NeoRad NR-440 20 section in the acetone 30 section was 
dropped, it agitated for 40 minutes at 30 degrees C the back, the watercolor pigment dispersing 
element was obtained (the 2nd process), the mean particle diameter of a particulate material was 
measured, and a water resisting property and solvent resistance were evaluated further. 
[0065] A result is shown in Table 1. 

[0066] Changed into benzene the acetone of the water soluble solvent used at the 2nd process of 
example of comparison 2 example 2, and benzene was removed by the separating funnel after the 2nd 
process termination, and also the watercolor pigment dispersing element was obtained like the 



example 2, the mean particle diai^^r of a particulate material was measure^^md a water resisting 
property and solvent resistance were evaluated further. 
[0067] A result is shown in Table 1. 

[0068] The ammonia neutralization object (neutralization index: 107%) of the example 3 blue pigment 
(pigment blue 15:6 diameter of primary particle: 0.06 micrometers) 24 section, and the styrene- 
maleic-acid copolymer (styrene [/] maleic acid (weight ratio): 60/40, acid-number 1 90, weight- 
average-molecular-weight3000) 8.5 section, the glycerol 5 section, the antiseptics 0.1 section, and 
ion exchange water About the watercolor pigment constituent adjusted in addition so that solid 
content concentration might become 30%, wet-grinding equipment was operated so that the 
residence time might become 15 minutes, dispersion liquid were obtained (the 1st process), and the 
mean particle diameter of a particulate material was measured. 

[0069] Having kept the temperature of a system at 30 degrees C, and agitating said dispersion-liquid 
100 section next, what dissolved the NeoRad NR-440 19 section in the acetone 30 section was 
dropped, it agitated for 40 minutes at 30 degrees C the back, the watercolor pigment dispersing 
element was obtained (the 2nd process), the mean particle diameter of a particulate material was 
measured, and a water resisting property and solvent resistance were evaluated further. 
[0070] A result is shown in Table 1. 

[0071] The self-emulsification mold resin used at the 2nd process of example of comparison 3 
example 3 was changed into NeoRez R-960 (trade name) (the Zeneka [ Co. ] make, the acid number: 
about 20, weight-average-molecular-weight:300000-700000) from NeoRad NR-440, and also the 
watercolor pigment dispersing element was obtained like the example 3, the mean particle diameter of 
a particulate material was measured, and a water resisting property and solvent resistance were 
evaluated further. 

[0072] A result is shown in Table 1. 

[0073] The ammonia neutralization object (neutralization index: 108%) of the example 4 green pigment 
(pigment Green 7 diameter of primary particle: 0.05 micrometers) 25 section, and the styrene- 
methacrylic-acid copolymer (styrene [/] methacrylic acid (weight ratio): 65/35, acid-number:170, 
weight-average-molecular-weight:8500) 8.8 section, the glycerol 5 section, the antiseptics 0.1 
section, and ion exchange water About the watercolor pigment constituent adjusted in addition so 
that solid content concentration might become 30%, wet-grinding equipment was operated so that the 
residence time might become 15 minutes, dispersion liquid were obtained (the 1st process), and the 
mean particle diameter of a particulate material was measured. 

[0074] Having kept the temperature of a system at 30 degrees C, and agitating said dispersion-liquid 
100 section next, what dissolved the NeoRad NR-440 19 section in the acetone 30 section was 
dropped, it agitated for 40 minutes at 30 degrees C the back, the watercolor pigment dispersing 
element was obtained (the 2nd process), the mean particle diameter of a particulate material was 
measured, and a water resisting property and solvent resistance were evaluated further. 
[0075] A result is shown in Table 1. 

[0076] The water-soluble resin used at the 1st process of example of comparison 4 example 4 was 
changed into NeoRad NR-440 from the styrene-methacrylic-acid copolymer, and also the 1st 
process as well as an example 4 was performed, dispersion liquid were obtained, the mean particle 
diameter of a particulate material was measured, and a water resisting property and solvent 
resistance were evaluated further. 
[0077] A result is shown in Table 1. 
[0078] 
[Table 1] 
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[0079] The result shown in Table 1 shows not ****(ing) the watercolor pigment dispersing element of 
the examples 1-4 acquired by the process of this invention, even if distribution of the 1st process is 
easy and trickles self-emulsification mold resin at the 2nd process, and excelling in a water resisting 
property and solvent resistance. 

[0080] It is inferior by the water resisting property and solvent resistance with the dispersion liquid of 
the example 1 of a comparison acquired on the other hand by the manufacture approach of only the 
1st process which used conventional water-soluble resin. Moreover, in the example 2 of a comparison 
which used the solvent with small compatibility to water, and the example 3 of a comparison which 
used self-emulsification mold resin with large weight average molecular weight, when self- 
emulsification mold resin is dropped at the 2nd process, a **** inclination is seen. Furthermore, in 
the 1st process, it turns out that atomization is difficult in the example 4 of a comparison which self- 
emulsification mold resin was used [ example ] instead of water-soluble resin, and distributed the 
pigment. 
[0081] 

[Effect of the Invention] According to the process of this invention, the watercolor pigment 
dispersing element which was excellent in preservation stability, a water resisting property, and 
solvent resistance with the particle can be easily manufactured only by adding one process to the 
conventional approach in a short time. 

[0082] Moreover, since it is what has a property like the above, the watercolor pigment dispersing 
element obtained by the process of this invention can be suitably used also in the field as which high 
physical properties are required in respect of the hue of a water paint, printing ink, copying ink, and 
not only textile printing but a color filter, the ink for ink jets, etc., tinting strength, and transparency. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the manufacture approach of a watercolor pigment 
dispersing element useful to a water paint, water color ink, textile printing or a color filter, the toner 
for ink jets, etc. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to the process of this invention, the watercolor pigment 
dispersing element which was excellent in preservation stability, a water resisting property, and 
solvent resistance with the particle can be easily manufactured only by adding one process to the 
conventional approach in a short time. 

[0082] Moreover, since it is what has a property like the above, the watercolor pigment dispersing 
element obtained by the process of this invention can be suitably used also in the field as which high 
physical properties are required in respect of the hue of a water paint, printing ink, copying ink, and 
not only textile printing but a color filter, the ink for ink jets, etc., tinting strength, and transparency. 
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TECHNICAL PROBLEM 

[Description of the Prior Art] From the former, the pigment dispersing element has been broadly used 
for applications, such as a coating, printing ink, writing-materials ink, and textile printing. And an 
application is being expanded to the object for ink jets, or color filters, therefore recent years require 
the improvement in the engine performance of a pigment dispersing element 

[0003] Generally a water pigment dispersing element is stabilized by a non-ion-operation or ion- 
operation. 

[0004] A hydrophobic part adsorbs with a pigment, a hydrophilic part extends underwater, and the 
nonionic surfactant or water soluble resin stabilized according to a non-ion-operation prevents the 
re-condensation between pigment particles entropy-wise or in three dimensions. 
[0005] Moreover, in the case of the cationic surfactant stabilized according to an ion-operation, an 
anionic detergent, or neutralization mold resin, by ionizing first, the part in which a hydrophilic 
property appears extends underwater, and an electric double layer is formed in the perimeter of a 
pigment particle. And this electric double layer induces electric repulsive force, and prevents the re- 
condensation between pigment particles. 

[0006] As for the watercolor pigment dispersing element currently distributed by such stabilization 
device, various problems appear by the application. For example, the coating which used the pigment 
dispersing element distributed using the surfactant has the problem that the water resisting property 
of the paint film obtained is bad. Moreover, since the pigment and the dispersant are paying well only 
by weak coupling called adsorption, a general pigment dispersing element has the problem that 
solvent resistance is weak, weakly that is, in the polar change in a water medium. 
[0007] This invention is made in view of said conventional technique, and aims at offering the 
manufacture approach of a watercolor pigment dispersing element of having excelled in preservation 
stability, a water resisting property, and solvent resistance by the particle. 
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MEANS 

[Means for Solving the Problem] this invention persons came to complete this invention, as a result 
of repeating examination wholeheartedly in order to obtain the watercolor pigment dispersing element 
which was excellent in preservation stability, a water resisting property, and solvent resistance with 
the particle. 

[0009] that is, this invention makes a water medium distribute (1) pigment beforehand using a 
surfactant and (or) water-soluble resin — the 1st process (2) The dispersion liquid obtained at the 
1st process and the liquid made to dissolve the self-emulsification mold resin which has weight 
average molecular weight in the range of 3000-100000 in a water soluble solvent are mixed. The 
manufacture approach of the watercolor pigment dispersing element which consists of the 2nd 
process which makes a pigment front face fix self-emulsification mold resin (claim 1), (1) — a water 
medium is made to distribute a pigment beforehand using a surfactant and (or) water-soluble resin — 
the 1st process (2) The liquid made to dissolve the self-emulsification mold resin and the cross 
linking agent which have the dispersion liquid obtained at the 1st process and weight average 
molecular weight in the range of 3000-100000 in a water soluble solvent is mixed. The manufacture 
approach of the watercolor pigment dispersing element which consists of the 2nd process which 
makes a pigment front face fix self-emulsification mold resin and a cross linking agent (claim 2), the 
manufacture approach (claim 3) according to claim 1 or 2 that said surfactants are a nonionic 
surfactant and (or) an anionic detergent — Said water-soluble resin has at least one sort of 
hydrophilic radicals of a carboxyl group and a sulfonic group in a molecule, a styrene unit and (or) a 
methyl styrene unit 50% of the weight The manufacture approach according to claim 1 or 2 that the 
weight average molecular weight contained above is the polymer of 2000-20000 (claim 4), (It is 
hereafter called %) It is related with the manufacture approach (claim 5) according to claim 1 or 2 that 
said self-emulsification mold resin is urethane system resin or acrylic resin, and the manufacture 
approach (claim 6) according to claim 1, 2, or 5 which has the acid number of said self-emulsification 
mold resin in the range of 20-1 10. 
[0010] 

[Embodiment of the Invention] a pigment is made to distribute beforehand first in this invention, using 
a surfactant and (or) water-soluble resin as the 1st process by the water medium At this time, as 
long as it is required, other additives may also be added beforehand. 

[0011] There is especially no limitation in said pigment, for example, various inorganic pigments, such 
as oxide; cadmium yellow, such as various organic pigments, such as polycyclic type pigment; color 
chelates, such as azo pigment; phthalocyanine pigments, such as an azo lake, insoluble azo pigment, a 
disazo condensation pigment, and a chelate azo pigment, a perylene pigment, a thioindigo pigment, an 
isoindolinone pigment, and a kino FUTARON pigment, and titanium oxide, red ocher, chromic oxide, 
iron black, Chrome Vermilion, Berlin blue, ultramarine blue, and Synthetic Ochre, carbon black, etc. 
are raised. These may be used independently and may be used combining two or more sorts. 
[0012] As an example of said organic pigment, for example The PIKUMENTO yellow 1 (C. 1.11680), 
The pigment yellow 3 (C. 1.11710), the pigment yellow 74 (C. 1.11741), The pigment yellow 83 (C. 
1.21108), the pigment yellow 106, the pigment yellow 108 (C. 1.68240), The pigment yellow 117, the 
pigment yellow 126, the pigment yellow 139, the pigment yellow 185, pigment Orange 5 (C. 1.12075), 
Pigment Orange 67, the pigment red 3 (C. 1.12120), The pigment red 22 (C. 1.12315), the pigment red 



48:1 (C. 1.15865:1), The pigment r^^8:4 (C. 1.15865:4), the pigment red 101 ^^77491), The pigment 
red 112 (C. 1.12370), the pigment red 123 (C. 1.71145), The pigment red 169 (C. 1.45160:2), the pigment 
violet 23 (C. L51319), The pigment violet 27 (C. 1.42555:3), the pigment blue 1 (C. 1.42595:3), The 
pigment blue 15:1 (C. L74160), the pigment blue 15:3 (C. 1.74160), The pigment blue 15:6 (C. L74160), 
the pigment blue 61 (C. 1.42765:1), pigment Green 7 (C. 1.74260), pigment Green 36 (C. 1.74265), etc. 
are raised. 

[0013] Moreover, the pigment yellow 42 (C. 1.77492), pigment White 6 (C. 1.77981), the pigment blue 27 
(C. 1.77510), the pigment blue 29 (C. 1.77007), the pigment black 7 (C. 1.77266), etc. are raised as an 
example of said inorganic pigment. 

[0014] In addition, you may be any, such as what there is no limitation especially in the gestalt of said 
pigment, and performed various surface treatment, fine particles, and an aquosity paste. These may 
be used independently and may be used combining or more 2 kind. Among these, the point that 
dispersibility is good to an aquosity paste is desirable. 

[0015] Moreover, when dispersibility is taken into consideration, as for the primary particle diameter 
of said pigment, it is desirable that they are usually about 0.1 micrometers or less and 0.01-0.06 
micrometers of **********. 

[0016] It is desirable to adjust so that it may become 80% or less and 40% or less of **********, 
since it becomes the cause by which a diffusion rate becomes slow in case it will mix with a water 
soluble solvent at the 2nd process, if it is desirable to adjust so that the concentration in the 
dispersion liquid obtained at the 1st process in order to obtain sufficient tinting strength, although 
there is especially no limitation in the loadings of said pigment may become 1% or more and 3% or 
more of ********** and the viscosity of dispersion liquid is too high, and particle diameter becomes 
large. 

[0017] as long as it has been used from the former as said surfactant and (or) water-soluble resin, 
there is especially no limitation. For example, water-soluble resin, such as surfactants, such as a 
cationic surfactant, an anionic detergent, and a nonionic surfactant, and water-soluble acrylic resin, 
water-soluble nylon system resin, water-soluble epoxy system resin, water-soluble naturally-ocurring 
polymers, is raised, these — independent — business — you may use with a sufficient potato 
combining two or more sorts. That is, since distribution of the 1st process is the same as the 
process of the conventional watercolor pigment dispersing element, it has the merit which the 
conventional manufacturing facility can use as it is. 

[0018] As a nonionic surfactant of said surface active agents, the nonionic surfactant of 
polyoxyethylene alkyl ether, polyoxyethylene alkyl aryl ether, a polyoxyethylene oxypropylene block 
copolymer, a sorbitan fatty acid ester, polyoxyethylene sorbitan fatty acid ester, polyoxyethylene 
sorbitol fatty acid ester, a glycerine fatty acid ester, polyoxyethylene fatty acid ester, 
polyoxyethylene alkylamine, and a fluorine system, the nonionic surfactant of a silicone system, etc. 
are raised. These may be used independently and may be used combining or more 2 kind. 
[0019] As an anionic detergent of said surfactants, a fatty-acid salt, an alkyl-sulfuric-acid ester salt, 
alkylaryl sulfonates, alkylnaphthalenesulfonate, a dialkyl sulfonate, dialkyl sulfo succinate, alkyl diaryl 
ether disulfon acid chloride, alkyl phosphate, a polyoxyethylene-alkyl-ether sulfate, a 
polyoxyethylene-alkyl-aryl-ether sulfate, a naphthalene sulfonic-acid formalin condensate, 
polyoxyethylene alkyl phosphate, a glycerol borate fatty-acid-ester salt, etc. are raised. These may 
be used independently and may be used combining or more 2 kind. 

[0020] As a cationic surfactant of said surfactants, alkylamine salt, quarternary ammonium salt, 
sulfonium salt, phosphonium salt, etc. are raised. These may be used independently and may be used 
combining two or more sorts. 

[0021] Although there is no limitation especially in the amount of said surfactant used, in order to 
fully raise the dispersibility of the pigment in the dispersion liquid of the 1st process If it is desirable 
that they are the 5 or more sections and the 10 or more section of ********** and it considers 
adding self-emulsification mold resin further at the 2nd process to said pigment 100 weight section 
(henceforth the section), so that the viscosity of dispersion liquid may not go up too much And in 
order for a surfactant to enter too much superfluously and to make it quality not worsen, it is 
desirable that they are the 100 or less sections and the 50 or less section of **********. 
[0022] Said water-soluble resin is what is used in order to distribute a pigment. Although there is 



especially no limitation in the cla^^Tmprove the balance of the hydrophobic group which sticks to a 
pigment, and the hydrophilic group developed in a water medium, and the dispersion effect of water- 
soluble resin is heightened, hydrophobic monomeric units, such as for example, a styrene unit from 
the point of raising dispersibility, and a methyl styrene unit, — water-soluble resin of 55 - 70% of 
********** j s preferably desirable 50% or more and further 50 to 70% in a styrene unit and (or) a 
methyl styrene unit. Moreover, when improvement in dispersibility is taken into consideration, as for 
the weight average molecular weight of this water-soluble resin, it is desirable that they are 2000- 
20000, and ********** 2500-15000. 

[0023] That to which the acid number which neutralizes wjth an alkaline compound and presents 
water solubility as said water-soluble resin neutralized the resin of 115-300, and ********** 150- 
250 with the alkaline compound to 110-300, and a pan is desirable. Therefore, the polymer which has 
in a molecule at least one sort of hydrophilic radicals, such as an amount which serves as this acid 
number, for example, a carboxyl group, and a sulfonic group, is desirable. 

[0024] as the water-soluble resin used for this invention from the above thing — the inside of a 
molecule — at least one sort of hydrophilic radicals, such as a carboxyl group and a sulfonic group, - 
- the acid number — 1 10-300 — further — the thing of 2000-20000, and ********** 2500-15000 
has the desirable weight average molecular weight which has so that it may become 115-300, and 
********** 150-250, and contains a styrene unit and (or) a methyl styrene unit 55 - 70% of 
********** 50% or more. 

[0025] As an example of said water-soluble resin, for example A styrene-acrylic-acid copolymer, A 
styrene-methyl styrene-acrylic-acid copolymer, styrene-acrylic-acid-acrylic ester (in addition with 
said ester) Like the following which says with a carbon number of about one to four low-grade alkyl 
ester, a copolymer, ;, for example, styrene-maleic-acid copolymers, such as a styrene-methacrylic- 
acid copolymer and a styrene-methacrylic-acid-acrylic ester copolymer, A styrene-methyl styrene- 
maleic-acid copolymer, a styrene-acrylic ester-maleic-acid copolymer, ;, for example, styrene-acrylic 
ester-styrene sulfonic-acid copolymers, such as a styrene-methacrylic ester-maleic-acid copolymer, 
What used the styrene-methacrylic sulfonic-acid copolymer, the styrene-acrylic ester-allyl 
compound sulfonic-acid copolymer, etc. as sodium salt, potassium salt, ammonium salt, etc. is raised. 
These may be used independently and may be used combining two or more sorts. 
[0026] Although there is no limitation especially in said alkaline compound, alkali-metal salts, such as 
organic amines; sodium hydroxides, such as ammonia; monoethanolamine and a morpholine, a 
potassium hydroxide, and a lithium hydroxide, etc. are useful, for example. These may be used 
independently and may be used combining two or more sorts. 

[0027] formula (I) from the point that it is desirable that it is the amount by which the carboxyl group 
contained in said water-soluble resin, a sulfonic group, etc. can be neutralized as for the addition of 
said alkaline compound: neutralization-index (%) = — {(equivalent of the added alkaline compound) — 
/(acid equivalent of resin)}x100 (I) 

It is desirable that it is the amount from which it is based [ (the acid equivalent of resin is calculated 
among a formula from the acid number of the resin which turns into water-soluble resin by 
neutralization), and ], and the computed neutralization index serves as 90 - 120% of ********** 80 
to 150%. 

[0028] moreover, in case neutralization of water-soluble resin with said alkaline compound neutralizes 
the resin which serves as a dispersant by neutralization and makes it dissolve in water and (or) an 
organic solvent, it is desirable to carry out from the point that the dissolution is promoted further, by 
heating to 50 degrees C or more and the temperature of 70-90 degree C of **********. 
[0029] Although there is especially no limitation in the amount of said water-soluble resin used, in 
order to fully raise the dispersibility of the pigment in the dispersion liquid of the 1st process If it is 
desirable that they are the 5 or more sections and the 10 or more section of ********** and it 
considers adding self-emulsification mold resin further at the 2nd process to said pigment 100 
section, so that the viscosity of dispersion liquid may not rise too much And in order for a dispersant 
to enter too much superfluously and to make it quality not worsen, it is desirable that they are the 
100 or less sections and the 50 or less section of **********. 

[0030] There is no limitation especially in the water medium used for the dispersion liquid of said 1st 
process, for example, ion exchange water, distilled water, purified water, etc. are raised, moreover, the 



amount of the water of dispersior^juid — for example, it is good at the resiane of said pigment, a 
surfactant, and (or) water-soluble resin (henceforth a dispersant), and good in an amount from which 
the solid content (pigment, dispersant) concentration of dispersion liquid usually serves as 10 - 40% 
of ********** about 4 to 90%. 

[0031] At the 1st process, as long as it is required, other additives may be added in the range which 
does not spoil the effectiveness of this invention. 

[0032] As said additive, for the purpose of improvement in the various physical properties of the 
watercolor pigment dispersing element finally obtained etc., it is used, for example, additives, such as 
antiseptics, an antifungal agent, a defoaming agent, an ultraviolet ray absorbent, and a stabilizer, a 
part of water soluble solvent mentioned later, a saccharide, etc. are raised. 

[0033] what is necessary is just to prepare dispersion liquid by the approach as usual at the 1st 
process that what is necessary is just to be able to make a water medium distribute a pigment 
beforehand using a surfactant and (or) water-soluble resin for example, if required, other additives will 
be mixed, and it is carried out a pigment, a surfactant and (or) water-soluble resin, a water medium, 
and by operating grinding equipments, such as wet-grinding equipment, so that the residence time 
may become 3-150 minutes. Here, the residence time means the scale showing how much liquid had 
stopped into grinding equipment 

[0034] Next, if required, the dispersion liquid obtained at the 1st process, self-emulsification mold 
resin, and the liquid made to dissolve a cross linking agent in a water soluble solvent will be mixed, 
and self-emulsification mold resin will be made to fix as the 2nd process by the pigment front face. 
[0035] Although said self-emulsification mold resin carries out self-distribution without an emulsifier 
into a water medium, it dissolves this in a water soluble solvent once, it is thought that the surfactant 
and (or) water-soluble resin which were used at the 1st process are emitted by mixing of a water 
soluble solvent from a pigment front face while it deposits sticking to self-emulsification mold resin 
on a pigment front face, when this solution is mixed with the dispersion liquid obtained at the 1st 
process. 

[0036] Thus, since it is as strong as association with the pigment of a watercolor pigment dispersing 
element and self-emulsification mold resin which are formed does not become a thing compared with 
association by general adsorption, it is thought that solvent resistance improves remarkably. 
Moreover, since compatibility [ as opposed to water in self-emulsification mold resin itself] is small 
compared with water-soluble resin, waterproof improvement is also expected. 
[0037] Although there is especially no limitation in said self-emulsification mold resin, when an 
alkaline compound neutralizes, for example, the resin of 20-110, and ********** 20-80 is preferably 
used for the acid number which presents self-dispersibility. Therefore, the polymer which has in a 
molecule at least one sort of hydrophilic radicals, such as an amount which serves as this acid 
number, for example, a carboxyl group, and a sulfonic group, especially a carboxyl group is desirable. If 
pigment particle diameter becomes large, the inclination for the preservation stability of a watercolor 
pigment dispersing element to disadvantage-crack-come to be easy arises and 110 is surpassed 
when the acid number of said sell^emulsification mold resin was lower than 20 and it is made to mix 
with dispersion liquid at the 2nd process, the solubility to water will become large and the inclination 
it to become impossible that it is hard to expect a water resisting property and solvent resistance will 
arise. 

[0038] If it is desirable that they are 3000-100000, and ********** 5000-50000 as for the weight 
average molecular weight of said self-emulsification mold resin and it is lower than 3000, 
improvement in the water resisting property of a watercolor pigment dispersing element and solvent 
resistance is not expectable, and when 100000 was surpassed and it is made to mix at the 2nd 
process, a pigment particle becomes easy to become large. 

[0039] As an example of said self-emulsification mold resin, such mixture, such as polyvinyl system 
resin; urethane system resin, such as acrylic-acid system resin [, such as acrylic resin of 
thermoplasticity, thermosetting, or denaturation and polyacrylamide, ];, for example, polyvinyl alcohol, 
polyvinyl acetate, vinyl chloride system resin, and a polyvinyl butyral, polyether system resin, epoxy 
system resin, fluorine system resin, and silicone system resin, is raised, for example. Among these, 
urethane system resin and acrylic resin are desirable from the point of film formation nature and the 
safety to membranous reinforcement and the membranous body. 



[0040] you may be any, such as ^m\ng which there is no limitation especiall^n the gestalt of said 
self-emulsification mold resin, for example, was distributed in fine particles, water, and (or) a water 
soluble solvent, or a liquefied object in which it was made to dissolve. In addition, what is necessary is 
just to adjust the amount of said water medium in accordance with the amount of the water 
contained or a water soluble solvent, when water and a water soluble solvent are included. 
[0041] In order to fully raise a water resisting property and solvent resistance, although there is 
especially no limitation in the amount of the net (solid content) used of said self-emulsification mold 
resin, it is desirable [ it is desirable that they are the 5 or more sections and the 10 or more section 
of ********** to said pigment 100 section, and ] that they are the 100 or less sections and the 60 
or less section of ********** so that self-emulsification mold resin is mixed in large quantities, 
pigment particle diameter may not be enlarged or viscosity may not rise too much. 
[0042] In addition, since this resin works on a pigment front face as a dispersant after self- 
emulsification mold resin's fixing, after making it neutralize self-emulsification mold resin in a water 
soluble solvent, it is necessary to mix. 

[0043] Although there is especially no limitation in the neutralizer of said self-emulsification mold 
resin, alkali-metal hydroxides, such as organic amines; sodium hydroxides, such as ammonia; 
monoethanolamine, diethanolamine, triethanolamine, and a morpholine, a potassium hydroxide, and a 
lithium hydroxide, etc. are common, for example. These may be used independently and may be used 
combining two or more sorts. 

[0044] As for the addition of said neutralizer, it is desirable that it is the amount to which the 
neutralization index computed based on the formula (I) becomes 90 - 120% of ********** from the 
point that it is desirable that it is the amount by which the carboxyl group contained in said self- 
emulsification mold resin, a sulfonic group, etc. can be neutralized, 80 to 150%. 
[0045] Said cross linking agent is used in order to raise a water resisting property and solvent 
resistance further, and it should just choose what was suitable suitably according to the class of 
self-emulsification mold resin. For example, when self-emulsification mold resin contains the carboxyl 
group and the epoxy resin and the poly aziridine compound contain the hydroxyl group, melamine 
resin, a urea-resin, the resin that has an isocyanate radical are raised. 

[0046] Although what is necessary is just to use the amount for which the amount of said cross 
linking agent used was also suitable suitably according to the class of self-emulsification mold resin, 
generally it is the five to 18 section above all the three to 35 section to the self-emulsification mold 
resin 100 net section. 

[0047] Said water soluble solvent is 20 degrees C, and it is a water soluble solvent free mixable with 
water. Although there will be especially no limit in the class if said self-emulsification mold resin is 
dissolved For example, an acetone; The methanol of alcohols, ethanol, n-propanol, Isopropanol etc.; 
The ethylene glycol of glycols, propylene glycol, ; glycerols, such as a diethylene glycol, dipropylene 
glycol, and tetraethylene glycol; Diethylene-glycol diethylether of the ether of polyhydric alcohol, The 
di ethylene-glycol monobutyl ether, ethylene glycol monoethyl ether, Ethylene glycol monobutyl ether, 
methyl carbitol, ethyl carbitol, Butyl carbitol, the triethylene glycol monomethyl ether, Triethanolamine 
of; ** nitrogen compounds, such as the triethylene glycol monoethyl ether and propylene glycol 
monomethyl ether, etc.; the expenses [ degrees C /, such as dimethyl sulfoxide, / 20 ] of a thing free 
mixable with water are covered. These may be used independently and may be used combining two or 
more sorts. Among these, self-emulsification mold resin is often melted, the boiling point is lower 
than water, and the acetone from the point that diffusion is smoothly performed by mixing with the 
dispersion liquid of the 1st process, ethanol, etc. are desirable. 

[0048] Although there is especially no limit in the amount of said water soluble solvent used, when 
dissolving said self-emulsification mold resin, in order for it to enter too much that they are the 100 
or more sections and the 150 or more section of ********** preferably and superfluously and to 
make it quality not worsen [ as opposed to / in order to make it the viscosity not become not much 
high / the self-emulsification mold resin 100 net section ], it is desirable that they are the 15000 or 
less sections and the 10000 or less section of **********. 

[0049] At the 2nd process, that what is necessary is just to be able to make a pigment front face fix 
self-emulsification mold resin, although there is especially no limitation, if required, the dispersion 
liquid obtained, for example at the 1st process, self-emulsification mold resin, and the liquid made to 



dissolve a cross linking agent in a^Tter soluble solvent will be mixed, and it Teamed out by agitating 
for 30 - 60 minutes. 

[0050] Although mixing at the time of mixing the dispersion liquid obtained at the 1st process and the 
solution in which self-emulsification mold resin etc. was dissolved carries out and it changes as a 
direction with classes of the solid content concentration of said dispersion liquid and viscosity, the 
self-emulsification mold resin concentration of said solution and viscosity, and water soluble solvent 
etc., the thing which is fully a line about churning and which is made for either to be dropped without 
moving from its seat is desirable so that said dispersion liquid or said solution may diffuse quickly 
again enough. Moreover, as for the volume ratio of said dispersion liquid in the case of mixing, and 
said solution, it is desirable from the point of the stability of a watercolor pigment dispersing element 
that it is 98 / 2 - 66/34. Furthermore, it is desirable that it is beyond a room temperature as 
temperature in the case of making it mix at temperature lower about 20 degrees C than the boiling 
point of a water soluble solvent 

[0051] Into said solution, when the cross linking agent is added, after mixing both liquid, it is suitable 
conditions, and heating churning may be carried out and crosslinking reaction may be advanced. 
Moreover, depending on an application, the water soluble solvent in a watercolor pigment dispersing 
element is also removable with distillation. 

[0052] Thus, by making a pigment front face fix sel-Pemulsification mold resin, the watercolor pigment 
dispersing element manufactured demonstrates the outstanding water resisting property and solvent 
resistance. 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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EXAMPLE 



[Example] Hereafter, although the effectiveness of the manufacture approach of this invention is 
further shown in a detail based on an example, of course, this invention is not limited to these. 
[0054] In addition, the evaluation approach used in the following examples and examples of a 
comparison is shown collectively below. 

[0055] (Measurement of mean particle diameter) Predetermined dispersion liquid or a predetermined 
watercolor pigment dispersing element is diluted with ion exchange water so that pigment 
concentration may serve as 0.1 g/l, and the mean particle diameter of a particulate material is 
measured using this diluent by micro truck UPA by Leeds - and - North lap company. 
[0056] (Water resisting property) After carrying out drawdown of predetermined dispersion liquid or a 
predetermined watercolor pigment dispersing element to an OHP sheet by the 1.5-mil applicator and 
drying it for 10 minutes at 125 degrees C, it is immersed in water for 3 minutes, the existence of a 
blot of a color is judged visually, and the following criteria estimate. 

O : — a blot of a color — there is nothing — good thing **: — thing x: in which slight abnormalities 
(blot of a color) were accepted — what the abnormalities (blot of a color) which are not desirable 
were accepted in [0057] (Solvent resistance) After carrying out drawdown of predetermined 
dispersion liquid or a predetermined watercolor pigment dispersing element to an OHP sheet by the 
1.5-mil applicator and drying it for 10 minutes at 125 degrees C, it is immersed in a solvent 
(ethanol/water (weight ratio): 1/1) for 3 minutes, the existence of a blot of a color is judged visually, 
and it evaluates according to a water resisting property. 

[0058] The ammonia neutralization object (neutralization index: 110%) of the example 1 yellow pigment 
(pigment yellow 83 diameter of primary particle: 0.04 micrometers) 25 section, and the styrene- 
acrylic-acid copolymer (styrene [/] acrylic acid (weight ratio): 70/30, acid-numben170, weight- 
average-molecular-weight 12000) 5 section, the glycerol 5 section, the antiseptics (best side - 1177A 
(Dainippon Ink & Chemicals, Inc. make)) (henceforth antiseptics) 0.1 section, and ion exchange water 
About the watercolor pigment constituent adjusted in addition so that solid content concentration 
might become 30%, wet-grinding equipment was operated so that the residence time might become 
15 minutes, dispersion liquid were obtained (the 1st process), and the mean particle diameter of a 
particulate material was measured. 

[0059] The urethane system resin emulsion which is self-emulsification mold resin while keeping the 
temperature of a system at 30 degrees C and agitating said dispersion-liquid 100 section next 
(NeoRad NR-440 (trade name)) The Zeneka [ Co. ] make, 40% (underwater) of resinous principles, the 
acid number (before neutralization): What dissolved about 25 and the weight-average-molecular- 
weight7200 (henceforth NeoRad NR-440) 18.8 section in the acetone 30 section was dropped, it 
agitated for 40 minutes at 30 degrees C the back, the watercolor pigment dispersing element was 
obtained (the 2nd process), the mean particle diameter of a particulate material was measured, and a 
water resisting property arid solvent resistance were evaluated further. 
[0060] A result is shown in Table 1. 

[0061] Said approach estimated a water resisting property and solvent resistance using the 
dispersion liquid obtained at the 1st process of example of comparison 1 example 1. 
[0062] A result is shown in Table 1. 

[0063] The ammonia neutralization object (neutralization index: 105%) of the example 2 red pigment 



[0076] The water-soluble resin u^re at the 1st process of example of comparison 4 example 4 was 
changed into NeoRad NR-440 from the styrene-methacrylic-acid copolymer, and also the 1st 
process as well as an example 4 was performed, dispersion liquid were obtained, the mean particle 
diameter of a particulate material was measured, and a water resisting property and solvent 
resistance were evaluated further. 
[0077] A result is shown in Table 1. 
[0078] 
[Table 1] 
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[0079] The result shown in Table 1 shows not ****(ing) the watercolor pigment dispersing element of 
the examples 1-4 acquired by the process of this invention, even if distribution of the 1st process is 
easy and trickles self-emulsification mold resin at the 2nd process, and excelling in a water resisting 
property and solvent resistance. 

[0080] It is inferior by the water resisting property and solvent resistance with the dispersion liquid of 
the example 1 of a comparison acquired on the other hand by the manufacture approach of only the 
1st process which used conventional water-soluble resin. Moreover, in the example 2 of a comparison 
which used the solvent with small compatibility to water, and the example 3 of a comparison which 
used self-emulsification mold resin with large weight average molecular weight, when self- 
emulsification mold resin is dropped at the 2nd process, a **** inclination is seen. Furthermore, in 
the 1st process, it turns out that atomization is difficult in the example 4 of a comparison which self- 
emulsification mold resin was used [ example ] instead of water-soluble resin, and distributed the 
pigment 
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(pigment red 22 diameter of priml^particle: 0.06 micrometers) 25 section, ana the styrene-alpha- 
methyl-styrene-acrylic-acid copolymer (alpha-methyl-styrene [ styrene / / / ] acrylic acid (weight 
ratio): 30/25/45, acid-number234, weight-average-molecular-weight9000) 6.3 section, the glycerol 5 
section, the antiseptics 0.1 section, and ion exchange water About the watercolor pigment 
constituent adjusted in addition so that solid content concentration might become 30%, wet-grinding 
equipment was operated so that the residence time might become 15 minutes, dispersion liquid were 
obtained (the 1st process), and the mean particle diameter of a particulate material was measured. 
[0064] Having kept the temperature of a system at 30 degrees C, and agitating said dispersion-liquid 
100 section next, what dissolved the NeoRad NR-440 20 section in the acetone 30 section was 
dropped, it agitated for 40 minutes at 30 degrees C the back, the watercolor pigment dispersing 
element was obtained (the 2nd process), the mean particle diameter of a particulate material was 
measured, and a water resisting property and solvent resistance were evaluated further. 
[0065] A result is shown in Table 1. 

[0066] Changed into benzene the acetone of the water soluble solvent used at the 2nd process of 
example of comparison 2 example 2, and benzene was removed by the separating funnel after the 2nd 
process termination, and also the watercolor pigment dispersing element was obtained like the 
example 2, the mean particle diameter of a particulate material was measured, and a water resisting 
property and solvent resistance were evaluated further. 
[0067] A result is shown in Table 1. 

[0068] The ammonia neutralization object (neutralization index: 107%) of the example 3 blue pigment 
(pigment blue 15:6 diameter of primary particle: 0.06 micrometers) 24 section, and the styrene- 
maleic-acid copolymer (styrene [/] maleic acid (weight ratio): 60/40, acid-number 1 90, weight- 
average-molecular-weight:3000) 8.5 section, the glycerol 5 section, the antiseptics 0.1 section, and 
ion exchange water About the watercolor pigment constituent adjusted in addition so that solid 
content concentration might become 30%, wet-grinding equipment was operated so that the 
residence time might become 15 minutes, dispersion liquid were obtained (the 1st process), and the 
mean particle diameter of a particulate material was measured. 

[0069] Having kept the temperature of a system at 30 degrees C, and agitating said dispersion-liquid 
100 section next, what dissolved the NeoRad NR-440 19 section in the acetone 30 section was 
dropped, it agitated for 40 minutes at 30 degrees C the back, the watercolor pigment dispersing 
element was obtained (the 2nd process), the mean particle diameter of a particulate material was 
measured, and a water resisting property and solvent resistance were evaluated further. 
[0070] A result is shown in Table 1. 

[0071] The self-emulsification mold resin used at the 2nd process of example of comparison 3 
example 3 was changed into NeoRez R-960 (trade name) (the Zeneka [ Co. ] make, the acid number: 
about 20, weight-average-molecular-weight:300000-700000) from NeoRad NR-440, and also the 
watercolor pigment dispersing element was obtained like the example 3, the mean particle diameter of 
a particulate material was measured, and a water resisting property and solvent resistance were 
evaluated further. 

[0072] A result is shown in Table 1. 

[0073] The ammonia neutralization object (neutralization index: 108%) of the example 4 green pigment 
(pigment Green 7 diameter of primary particle: 0.05 micrometers) 25 section, and the styrene- 
methacrylic-acid copolymer (styrene [/] methacrylic acid (weight ratio): 65/35, acid-number 170, 
weight-average-molecular-weight:8500) 8.8 section, the glycerol 5 section, the antiseptics 0.1 
section, and ion exchange water About the watercolor pigment constituent adjusted in addition so 
that solid content concentration might become 30%, wet-grinding equipment was operated so that the 
residence time might become 15 minutes, dispersion liquid were obtained (the 1st process), and the 
mean particle diameter of a particulate material was measured. 

[0074] Having kept the temperature of a system at 30 degrees C, and agitating said dispersion-liquid 
100 section next, what dissolved the NeoRad NR-440 19 section in the acetone 30 section was 
dropped, it agitated for 40 minutes at 30 degrees C the back, the watercolor pigment dispersing 
element was obtained (the 2nd process), the mean particle diameter of a particulate material was 
measured, and a water resisting property and solvent resistance were evaluated further. 
[0075] A result is shown in Table 1. 
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